Protein kinase C activation and its pharmacological inhibition in vascular disease.
Vascular complications in diabetes mellitus are known to be associated with the activation of the protein kinase C (PKC) pathway through the de novo synthesis of diacylglycerol (DAG) from glycolytic intermediates. Specific PKC isoforms, mainly the beta- and delta-isoforms, have been shown to be persistently activated in diabetic mellitus. Multiple studies have reported that the activation of PKC leads to increased production of extracellular matrix and cytokines, enhances contractility, permeability and vascular cell proliferation, induces the activation of cytosolic phospholipase A2 and inhibits the activity of Na+-K+-ATPase. These events are not only frequently observed in diabetes mellitus but are also involved in the actions of vasoactive agents or oxidative stress. Inhibition of PKC by two different kinds of PKC inhibitors - LY333531, a selective PKC-beta-isoform inhibitor, and vitamin E, d-alpha-tocopheron - were able to prevent or reverse the various vascular dysfunctions in vitro and in vivo. Clinical studies using these compounds are now ongoing to evaluate the significance of DAG-PKC pathway activation in the development of vascular complications in diabetic patients.